Modification of antigen-encoding RNA increases stability, translational efficacy, and T-cell stimulatory capacity of dendritic cells.
Adoptive transfer of dendritic cells (DCs) transfected with in vitro-transcribed, RNA-encoding, tumor-associated antigens has recently entered clinical testing as a promising approach for cancer immunotherapy. However, pharmacokinetic exploration of RNA as a potential drug compound and a key aspect of clinical development is still pending. While investigating the impact of different structural modifications of RNA molecules on the kinetics of the encoded protein in DCs, we identified components located 3' of the coding region that contributed to a higher transcript stability and translational efficiency. With the use of quantitative reverse transcription-polymerase chain reaction (RT-PCR) and eGFP variants to measure transcript amounts and protein yield, we showed that a poly(A) tail measuring 120 nucleotides compared with a shorter one, an unmasked poly(A) tail with a free 3' end rather than one extended with unrelated nucleotides, and 2 sequential beta-globin 3' untranslated regions cloned head to tail between the coding region and the poly(A) tail each independently enhanced RNA stability and translational efficiency. Consecutively, the density of antigen-specific peptide/MHC complexes on the transfected cells and their potency to stimulate and expand antigen-specific CD4+ and CD8+ T cells were also increased. In summary, our data provide a strategy for optimizing RNA-transfected DC vaccines and a basis for defining release criteria for such vaccine preparations.